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SILVER LAKE STUDY RESULTS

ABOUT SILVER LAKE

To understand a lake and its water quafigh andwildlife, and recreational opportunities, we need to
understand its physical characteristics and settitign the surroundingandscapeSilver Lakeis locatel
in thecity of Portage with onepublic boat landinglocated orthe east side of the west bassilver Lake
is a74-acre springlake withgroundwatersurface runoff and precipitati@montributing most oits water
and the water leaving through a wetland complex on the east side of thEnakeximum depths 42
feetin the west basirand 16 feein the east basjithe lakdedhas amoderateslope(Figurel) andits
bottomsedimend aremostlymuck with areas of sand.

FIGURE 1. CONTOURMAP OF THE SILVER LAKE BASIN.
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WHERE IS THE WATER CMING FROM?- WATERSHEDS AND LANDUSE

The water quality irBilver Lake is a reflection of the land that drains to it. The water quality, the amount

of algae, aquatic plants, the fishery and other animals in the lake are all affecataralyamd mamade
characteristicadNatural characteristics that affect a lake include the amount of land that drains to the lake,
the hilliness of the landscape, types of soil, extent of wetlands, and the type Wiakehi n t he | al
watershed, alterains to the landscape, the types of land use, and the land management practices are
examples of how people may affect the lake

It is important to understand whedver Lake water originatesnordert o under st and t he
During snowmelt or a rainstorm, water moves across the surface of the landscape (rwaotf}ltover
elevations such athe lake itself or adjacemtetlands The land area that contributes runofSibver Lake

is called a surface watershé&roundwater alsmoves intoSilver Lake the groundwater also originates

in precipitation although this is that fraction of the precipitation that moves into the ground and is not
taken up by plants. The groundwater also moves to lower elevations and ultimately dischidueg ke

itself or adjacent wetlands. The land area that contributes groundwater to Silver Lake is the groundwater
watershed ands land areanay beslightly differentfrom the surfacewatershedThe surface watershed

and groundwater watershaceshown in Figure2 andFigure 5

The capacity of the land the watershetb shed or hold water and contribute or filter particles

determines the amount of erosiamd nutrient runofthat may occur, the amount of groundwater feeding

a |l ake, and ultimately, .tEssentiallyaldndséapes withtegtear qual it
capacity tanfiltrate water during rain events and snowmelt help to slow the delivery of the water to the
lake. Less runoff is desirable because it allows more water to recharge the groundwater, which feeds the
lake yeairound- even during dry p&sds or when the lake is covered with.ice

Land use and | and management practices within a
quality. Undisturbedforests and grasslandsuallyallow much of theprecipitation to soak into the

grourd, resulting in more groundwatdess surface runoénd better water quality, other types of land

uses may result in increased runoff and less groundwater recharge, and may be sources of pollutants that
can impact the lake and its inhabitateeas of &nd with exposed soil can produce soil erosgmil

entering the lake can make the water cloudy and cover fish spawningbéddso contains nutrients

such as phosphortsat increase the growth of algae and aquatic plBegelopmendf the landcan
changenatural drainage patterns, altegetatiorandincrease pollutant movemeirnpervious (hard)

surfaces such as roads, rooftops, and compacted soil prevent rainfall from soaking into the ground, which
may result in more runoff that carries pollutato the lakeSources of these pollutanigludeanimal

waste, and fertilizersincreased runoff of nutrient®ntributes nutrients that enhance the growth of algae

and aquatic plants thelake.
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Although development can increase the transfer of nutrients from land to water, thevaréety f land
management practicésatcan be put in place to help reduce impacts to our |&asee practices are
designed to reduce runoffhese include protecting/restoring wetlands, installing rain gardens, swales
rain barrels, and routing drainage from pavement and roofs away from trs®o Itiiat they can infiltrate
Some practices are used to help reduceenigifrom moving across the landscape towards the lake
Examples include manure management practices, eliminating/reducing the use of fertilizers, increasing
the distance between the lake and a septic fiedth protecting/restoring native vegetatiorthe

shoreland, and using erosion control practi€@umbiaCounty staff and other professionals can work
with landowners to determine which practices are best suited to a particular property

View looking northeast of cattails-in the south lohyhe West BasiBilver Lake.
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SILVER LAKE SURFACE WATERSHED

The surface watershed fBilver Lakeis approximately483 acreg(Figure 2) The dominant types of land
use in the watershed angban/residentigld %), forest(22%), andbarren land9%). The land closest to

the lake @ten hasthe greatest impact amater quality and habitaSilver Laked s s h @ suerdbuadedd
primarily by developed land, wetlands, and forest.

Silver Lake Surface Watershed

Land Use in Silver Lake Watershed

B Urban/Residential
O Grassland

H Forest

B Open Water
OWetland

B Barren/Shrubland

0.2%

250 500 1,000 Feet ™=

FIGURE 2. LAND USE IN THE SILVER LAKE SURFACE WATERSHED
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Silver Lakeds surface watershed was delineated
and site reconnaissan@& important part of the surface watershed is the area that drains to the South
Wetland in Figure 3. Although there isaagerailroad embankmeriietween thewetlandandSilver

Lake, monitoring of water levels and field reconnaissance was used to determine if the wetland was
internally drained or was directly connectedsurface water within the lake basin itself and theamel
located east of Silver Lake across New Pinery Réaglre2).

Silver Lake |
(EastBasin) \
Cyvert

1"
L Y
culvert

Silver Lake
(West Basin)

1

] 1’ ‘ s A ddd
! - A rE )’ ] i o & d l R
LW 5 Transducer locatiorfie

11

FIGURE 3. WETLANDS ADJACENT TOSILVER LAKE.

Pressure transducers were deployed in the Snlét) Wetland, West Basin and E4§iutlet) Wetland to
record water level changes during Joky 2019.The results are shown in FiguBeVery close
correlation is obvious between the Lake Basin and the Outlet Wetland to tlas dasy ris¢ogether

with each storm event, then drain almost asldy. Correlation to storm events is also seen in the Inlet
Wetland, butwith a much slower releagellowing each storm. There is a small omgrannel fronthe
South Wetland that leads through a culvert under the raigwdinkmenand continues northortheast
and therdisappears into the thick cattaiarshjust before reaching the lakdt appears that the south
wetland acts aa stormwatedetention basin which stadwater level increaseahd then slowly release
water to the lakelt is reasoable to assume that the slowing of the flow leadgt®ention of sediment in
the wetland complex and high evapotranspiration may reduce the volume of water that enters the lake in
summer. While wetlands are useful for treating urban stormwater, adtlitivestigation could explore
how effective it is in storing nutrients such as phosphorus over theadomgand how much it might
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contribute in spring and fall when the vegetation is less active. In addition, if any future hydrologic
alternations are ppmsed for the wetland area, consideration to how that might alter its water quality
benefits could be considered.

Surface Water Levels
Silver Lake - Columbia County, Wisconsin

— |nlet Wetland — | ake Basin Outlet Wetland = ====-- Precipitation

0.45 25
0.4
0.35
0.3
0.25

0.2

Relative Water Height (ft)
Precipitation (in)

FIGURE 4. SURFACE WATER LEVELSAND PRECIPITATION - JUNE-JULY 2019.
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Groundwater is water thatfiltrates through the soil and then moves into the local lake and streams.
Because this water passes through soil and the groundwater ageif@gregroundwater that enters a
lake,themore influence théocal geology has on the lak€roundwater caspend years to decades in the

FIGURES5. GROUNDWATER FLOW DIRECTION NEAR SILVER LAKE.
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